* water

Article

Water, Energy and Food (WEF) Nexus in the Changing Arctic: An
International Law Review and Analysis

Zia Madani *

check for
updates

Citation: Madani, Z.; Natcher, D.
Water, Energy and Food (WEF) Nexus
in the Changing Arctic: An
International Law Review and
Analysis. Water 2024, 16, 835.
https://doi.org/10.3390/ w16060835

Academic Editors:

Omid Bozorg-Haddad,

Babak Zolghadr-Asli and Barry
T. Hart

Received: 31 January 2024
Revised: 17 February 2024
Accepted: 6 March 2024

Published: 13 March 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and David Natcher

Department of Agricultural & Resource Economics, University of Saskatchewan, 51 Campus Drive Saskatoon,
Saskatoon, SK S7N 5A8, Canada; david.natcher@usask.ca
* Correspondence: madani.zia@gmail.com

Abstract: The governance of the water, energy, and food (WEF) nexus is significant in the Arctic,
where environmental changes are occurring at an accelerated pace, intensifying resource dynamics
and geopolitical implications. Against the backdrop of a rapidly evolving Arctic landscape shaped
by the global climate change, melting ice, and resource exploration, the WEF nexus emerges as a
vital framework for understanding and addressing the region’s complex resource interdependencies.
Nonetheless, legal research in this context is still in its early stages, and, specifically in the context of
the Arctic, we did not find any such research. This study assesses a nexus approach to WEF in Arctic’s
transdisciplinary and multifaceted environment from an international law perspective to address
the intricate dynamics that shape the resilience and security of WEF resources in an increasingly
interconnected and accessible Arctic. Our objective in this study is to introduce international law
as an overarching network of international rules and principles, legal instruments, and relevant
institutions as a starting point to address the WEF governance intricacies in the Arctic, facilitating the
harmonization of diverse interests, ensuring equitable access to resources, and promoting sustainable
development. We argue that international law constitutes the essential means to address a nexus
approach to WEF and its issues and complexities in a transboundary context within the Arctic. By
examining existing international legal frameworks applicable to the Arctic and related instruments,
policies, journals, and other publications, this paper seeks to canvas how international law is in
support of a nexus approach to WEF in this region.

Keywords: international law; water, energy, and food (WEF) nexus; the Arctic; polar law; Indigenous
peoples; WEF nexus governance

1. Introduction

In this era of rapid climate change and resource scarcity, the WEF nexus has emerged
as an innovative concept acknowledging the inseparable linkages among water, energy, and
food systems. Historically, WEF resources have been regulated by distinct laws, regulations,
and institutions in numerous countries [1]. Nonetheless, the multifaceted nature of the
WEEF sectors necessitates an integrated approach transcending disciplinary boundaries. In
a global perspective, the WEF systems are clearly interconnected, such that irregularities
in one sector could impact the other two sectors [1,2]. While energy production can lead
to the pollution of water and food systems, food and agricultural practices can also cause
water contamination and energy wastage [1,3].

At the heart of this approach lies international law, which not only facilitates coopera-
tion and coordination among nations but also serves as a pivotal platform for addressing
the complex challenges posed by the WEF nexus. If the interactions and trade-offs amongst
policy objectives across various sectors are not duly addressed and policy consistency is
not achieved, the strain on resource systems will considerably grow [4]. The interlinkages
and interactions among WEF sectors have long been acknowledged in other disciplines,
such as natural sciences, whereas it is only beginning to draw attention in legal research [5].
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Complex situations such as those of the WEF nexus, which are mostly related to
situations that take place at the basin and regional levels, need a more context-specific
regulation to strike a balance between global and local regulations. Although the WEF
nexus is exemplary of the ever-growing connection between global and local concerns
and of the growing research in the area of comparative international law, transnational
law, and of the interconnections between law and other disciplines, it is only now that
lawyers and legal scholars are considering it from a legal global and domestic lens [6]. In
the context of the Arctic, it is unlikely to find any studies that examine the WEF nexus from
a legal perspective.

The main challenge in the governance and regulation of water, energy, and food is that
it is enforced through separate frameworks and instruments where the sectoral approach
and divide is the dominant one. The nature of the WEF nexus is usually context-specific as
the interlinkages between the three sectors usually occur at the basin and regional levels
and not the international level [6]. Moreover, science and technology are creating possible
interferences and overlaps among several different legal fields in these sectors [7]. Hence,
it is not easy to determine the legal implications and the interdependencies among these
different and sometimes diverging fields. Correspondingly, two significant issues should
be considered during the course of law and policymaking to achieve harmony within the
WEF nexus to avoid conflict of laws, and to account for the social and political aspects [8].

This study, serving as the first WEF nexus approach study in international law con-
ducted in the Arctic, investigates the complex and integrated dimensions of WEF nexus
from an international law perspective at regional, international, and national levels in a
transboundary context given not only the existence of diverging interests and values of
governments as well as that of Indigenous peoples and other resource-dependent Arctic
communities, but also the different and equally important global common goods repre-
sented within the WEF nexus itself. In addition, our paper seeks to enhance regulation of
the WEF nexus in the Arctic from the standpoint of international law that considers the
interconnectedness and cross-sectoral interactions between water, energy, and food for
resource planning and for developing effective policies.

The primary goal of this study is to identify the legal means available within the
corpus of international law and further examine how they can effectively address the
existing challenges within a WEF nexus approach. Apart from an analysis of the existing
international legal frameworks relating to the WEF nexus, this study also builds on the
studies developed previously by other scholars in relation to international law being in
support of the nexus approach to WEE, e.g., [1,9]. This study argues that international
law provides the essential means to address a nexus approach to WEF and its pertinent
issues and complexities in a transboundary context. In the Arctic region, these international
legal means help address complexities and challenges of the WEF systems from a legal
standpoint. Furthermore, focusing on how to regulate the WEF nexus at the transboundary
scale, our study indicates that already existing means in international law can regulate a
nexus approach to WEF in the Arctic with an improved coordination of different regulations,
rules, and treaties given the complexity and the need for harmony among different values,
treaties, legal systems, and the strong influence of ever-changing science and technology in
this region.

2. Materials and Methods

This paper builds mainly on document analysis. Various international instruments
and documents were examined: international bilateral and multilateral agreements; con-
ventions; treaties; protocols; annexes; amendments; judgments and advisory opinions
of international tribunals; as well as separate opinions of judges of those tribunals; gen-
eral comments; reports; strategic frameworks; issue papers; etc. All these provide the
legal substances, procedures, and practices pertinent to a nexus approach to WEF in a
transboundary context applicable to the Arctic. Some of these instruments are specifically
established by the Arctic states and/or designed to be applicable in the Arctic (e.g., the



Water 2024, 16, 835

30f23

1929 Convention between Norway and Sweden on Certain Questions relating to the Law
on Watercourses; the 1961 agreement between the United States and Canada regarding the
Columbia River Basin: Cooperative Development of Water Resources; the 1981 AGREE-
MENT between Finland and Norway on Finnish-Norwegian border water commission;
and the 1964 Agreement Concerning Frontier Watercourses between the Finnish Republic
and the Soviet Union).

Some others are established within other international frameworks and/or with a
broader scope of application that also have applicability in the Arctic (e.g., 1966 Inter-
national Covenant on Economic, Social, and Cultural Rights; the 2007 United Nations
Declaration on the rights of Indigenous Peoples; and the 1992 Convention on the Protection
and Use of Transboundary Watercourses and International Lakes). Other instruments that
were studied have no direct applicability in the Arctic but can be characterized as exemplary
international arrangements within the WEF nexus discourse in transboundary settings
(1995 Agreement on the Cooperation for the Sustainable Development of the Mekong River
Basin). Some of the instruments were instituted with the contribution of the Arctic Council
(e.g., the Agreement on Cooperation on Marine Oil Pollution Preparedness and Response
in the Arctic (MOSPA) and Agreement on Enhancing International Arctic Scientific Cooper-
ation), and others that were adopted under the auspices of other international forums and
institutions (e.g., The Helsinki Rules on the Uses of the Waters of International Rivers, and
Berlin Rules on Water Resources).

Within the corpus of international law, international water law is central in the WEF
nexus discourse, as it forms the primary pilar of the nexus. Hence, instruments on in-
ternational water law were given particular attention in this study. These international
instruments often encompass principles such as the equitable and reasonable utilization of
shared resources, the no harm principle, the good faith principle, and the principle of good
neighborliness that are the driver of our argument in this paper. Our list of instruments
is not exhaustive, nor is our analysis of a WEF nexus approach in the Arctic. Rather, it
is an entry point to the discourse. Thus, there are arguably other instruments or provi-
sions within other international instruments that can be applied to support a WEF nexus
approach in the Arctic from an international law perspective.

In addition, this study also builds on a literature review. Several articles on WEF nexus
discourse (concept, management, governance, case studies, etc.), international water law,
international human rights law, right to water, right to food, right to energy, Indigenous
rights law, and other relevant literature available largely in social and natural sciences,
as well as a few legal and policy studies, were examined. In the scope of the Arctic, no
study specifically addresses the legal aspects of the WEF nexus. In regard to the Indigenous
peoples, several instruments were examined. Some of them were adopted within the
domain of the United Nations and other overarching international multilateral institutions
(e.g., United Nations Declaration on the rights of Indigenous Peoples, and Human rights
to safe drinking water and sanitation of Indigenous Peoples: State of affairs and lessons
from ancestral cultures), and some specifically aimed at Indigenous peoples and local
communities in the Arctic (e.g., the 2019 Arctic and Northern Policy Framework [10]).

Moreover, semi-structured interviews and dialogues were conducted using the email
interview technique with experts, researchers, and practitioners in the fields of international
law, Arctic law and policy, WEF nexus, and resource security, as well as Indigenous rights.
A set of guiding questions was prepared in advance to use with each dialogue and interview
aiming to explore the challenges and scenarios of WEF nexus governance in international
law as applicable in the Arctic. This technique allowed the participants to respond to the
questions in a timely manner at their own pace, enabling them to contemplate each question
thoroughly and provide well-thought responses. It is worth noting that the respondents
were given the choice of either a face-to-face or an email interview between which they
selected e-mail owing to the time management, flexibility, comfort, and control. This
technique was also beneficial in terms of the possibility to pose open-ended questions and
specially follow-up questions based not only on the responses received from one particular
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participant but on the responses from others too. Additionally, the respondents suggested
some useful relevant documents and sources.

3. Water, Energy, and Food (WEF) Nexus Governance: An Overview

The WEF nexus is presented as a governance approach and is aimed at addressing
complex and interconnected resource management challenges [11]. This governance stands
as a critical endeavor at the intersection of global challenges in the 21st century in support
for effective resource management policies. As such, the WEF governance approach has
witnessed a growing interest in its application in decision making within the recent decade
mainly due to rising demand for the water, energy, and food; growing impacts of the
global climate change; human rights considerations; and the necessity for a consistent
and comprehensive realization of sustainable development goals (SDGs) [1,12]. During
the same period, the discourse within the WEF nexus has developed from focus on WEF
security and resource scarcity see, inter alia [13,14] to economic rationality and resource
use efficiency and optimization [14,15].

WEEF nexus governance accounts for how different functions in one WEF sector can
impact the other(s). Importantly, the nexus accounts for the likelihood that decisions,
actions, and projects in one sector may have negative impact on the vulnerable populations
including women, children, and Indigenous communities [1]. In a transboundary context,
the avenue to achieve that, as set forth by the UN Economic Commission for Europe
(UNECE), is integration of or coordination among institutions, information and research,
instruments, infrastructure, and international cooperation across the sectors [16]. To ensure
the realization of objectives, the nexus approach encompasses some principles, as a core set
of features, ranging from collective efforts and participatory practices to sound scientific
analysis, knowledge mobilization, and capacity building [17], all of which are subject to
cooperation among relevant sectors in the riparian countries.

Furthermore, the WEF nexus is framed as a tool to achieve SDGs see inter alia: [1,18],
enabling policymakers to attain a holistic understanding of the trade-offs and synergies
among the SDGs by special attention to enhanced collaboration among elements within
each sector, thus avoiding redundant sector-specific decisions, actions, and programs.
Moreover, the nexus establishes a unified platform for the pursuit and implementation of
international commitments related to WEF security, which is outlined in various interna-
tional instruments.

The WEF nexus is advocated as a governance approach for addressing intricate chal-
lenges in management of WEF resources see, inter alia [4,13], and has achieved success
in expanding integrated governance attentions beyond water sector into food and energy
with an inclusive approach as to the diversity of institutions, stakeholders, and decision
makers involved. Nonetheless, it has not been very successful as a consistent governance
and regulatory notion [19]. This is why a large portion of the WEF nexus governance
discourse in international law spans predominantly around how to address fragmentation
of the rules and regulations within the international legal instruments of each WEF sector
to achieve coherence as a nexus [1]. On the positive side, while international law allows for
the interpretation of those international legal instruments in favor of a nexus approach to
WETF, the rules for the interpretation of international law obligations, as stipulated in the
1969 Vienna Convention on the Law of Treaties [20], can be used to address the issue of
fragmentation and opens avenue to achieve governance coherence.

Although international law has shortcomings in explicitly addressing the interlinkages
among food, energy, and water [9], it offers a robust spectrum of means to effectively
address the complex and interconnected challenges of the WEF nexus. Central to this
approach is the framework of international agreements and conventions that promote
cooperative governance among nations. These international instruments often encompass
principles such as equitable and reasonable utilization of shared resources [21,22], trans-
boundary cooperation [21,22], and no harm [21,22]. Moreover, international law provides
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mechanisms for negotiation and dispute resolution, enabling nations to reconcile competing
interests and develop shared strategies for managing the WEF nexus sustainably.
Nevertheless, international legal instruments can incorporate specific provisions re-
lated to the WEF nexus, facilitating holistic and integrated resource management, particu-
larly given the growing recognition of human rights to water and food within international
law see inter alia: [23-25] that underscores the importance of these resources in the context
of the WEF nexus, offering a legal foundation for equitable access and sustainability. In
essence, international law not only accommodates but actively supports the nexus ap-
proach [9], offering the necessary means for nations to navigate the complex web of WEF
interdependencies while promoting global cooperation and resource security.

4. Means Available in International Law to Address a WEF Nexus Approach

In addressing the intricate complexities that exist within water, energy, and food
resources, international law offers a diverse array of means that span a spectrum of legal
rights, principles, and obligations. This multifaceted approach within international law
serves as a powerful framework for fostering a nexus approach to WEE. This section delves
into several key facets of international law, each with its own distinct contribution, that
collectively facilitate the pursuit of sustainable WEF interdependencies and global resource
security. From recognizing vital human needs and human rights to fostering cooperation
and promoting equitable resource utilization, these means and principles not only shape
the legal landscape but also underscore the imperative of a holistic approach to addressing
the complex challenges of the WEF nexus.

4.1. The Vital Human Needs

The requirement to fulfill vital human needs within the framework of international
law is considered to be a powerful tool to effectively address the WEF nexus. At the core
of this approach is the acknowledgment that water, food, and energy must initially be
allotted to meet vital human needs. In accordance with Article 10 of the Convention on
the Law of the Non-Navigational Uses of International Watercourses (UN Watercourses
Convention), in situations where a conflict occurs among different usages of a transbound-
ary/international watercourse, vital human needs must be given special regard [22]. That
is, when a conflict arises in regard to the relationship among different kinds of uses of a
transboundary watercourse, in the absence of an agreement or a custom to the contrary
between watercourse states which prioritizes one use over another, “special attention is to
be paid to providing sufficient water to sustain human life, including both drinking water
and water required for the production of food in order to prevent starvation” [26].

Article 3 of the Berlin Rules on Water Resources (Berlin Rules) defines ‘vital human
needs’ as “waters used for immediate human survival, including drinking, cooking, and
sanitary needs, as well as water needed for the immediate sustenance of a household” [23].
In Article 14, Berlin Rules explicitly states that satisfaction of vital human needs must
be the first priority in determining an equitable and reasonable use of water resources
both at national and international levels [23]. The term ‘drinking water’ in international
law typically refers to water utilized not solely for drinking purposes but also for other
purposes, such as food preparation and cooking, personal sanitation and domestic uses,
household hygiene, and other essential human needs [27,28].

Consequently, fulfillment of vital human needs in international law requires states
to provide access for individuals to sufficient, safe, acceptable, physically accessible, and
affordable water. This is an obligation upon states that has been recognized also in the
UN General Assembly Resolution 64/292 [29], as well as other international instruments
suggesting that international law provides adequate means to safeguard these vital human
needs. In addition, prioritizing different water uses to address vital human needs not only
aligns closely with a nexus approach to WEF, which seeks to ensure the human right to
water and to food [30], but indirectly endorses it with “mandating the satisfaction of vital
human needs as the first priority of water” [31]. This urges states to adopt holistic and
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sustainable resource management practices that address the intricate interdependencies of
the WEF nexus. In doing so, international law plays a pivotal role in guiding states towards
a more integrated, equitable, and rights-based approach to securing the essential elements
of human wellbeing.

4.2. The Human Right to Water, Food, and Energy, and Basic Human Needs

The human right to safe drinking water have been recognized in the United Nations
Charter Articles 55 and 56 [32], General Assembly Resolution 64/292, Human Rights
Council Resolution 15/9, General Comment 15 of the Committee on Economic, Social and
Cultural Rights (CESCR) on the Right to Water, General Assembly Resolution 70/169, and
Human Right Council Resolution 33/10. The right to water and food has been affirmed
through various international instruments, including the Universal Declaration of Human
Rights [33] and the International Covenant on Economic, Social, and Cultural Rights [34].
These instruments enshrine the criterion of availability, quality, acceptability, accessibility,
and affordability, emphasizing the importance of ensuring that all individuals have access
to a sufficient quantity of safe drinking water [27] and nutritious food [35]. In the context
of the WEF nexus, the human right to water and human right to food is, respectively,
considered the most important human right.

As stated in General Comment 15 of CESCR, the right to water as a normative concept
includes both freedoms and entitlements. The freedoms involve “the right to maintain access
to existing water supplies necessary for the right to water, and the right to be free from
interference, such as the right to be free from arbitrary disconnections or contamination
of water supplies” [36]. The entitlements involve “the right to a system of water supply
and management that provides equality of opportunity for people to enjoy the right
to water” [36]. As to Article 17 of Berlin Rules “every individual has a right of access
to sufficient, safe, acceptable, physically accessible, and affordable water to meet that
individual’s vital human needs” [23]. In addition, Agenda 21 of U.N. Conference on
Environment and Development (Agenda 21) states that “all peoples, whatever their stage
of development and their social and economic conditions, have the right to have access to
drinking water in quantities and of a quality equal to their basic needs” [24].

Among other uses, water is also required to ensure the right to food [36,37] in that it is
essential to produce food. The right to food has been recognized in various international
instruments, including the International Covenant on Economic, Social and Cultural Rights
(ICESCR), which establishes the right of everyone to adequate food. In line with ICESCR,
General Comment 12 of the CESCR highlights that ensuring sustainable access to water for
agricultural purposes is crucial in achieving the right to adequate food [37]. It also empha-
sizes that “the human right to adequate food is of crucial importance for the enjoyment of
all rights” [37].

In realization of the right to adequate food, every individual should have physical and
economic access to adequate food or means for its procurement at all times [37]. The right
to food, which should not be interpreted strictly, requires states to act promptly towards
achieving this objective, while also ensuring every individual within the scope of their
jurisdiction have access to adequate, nutritious, and safe food. Importantly, this right
levies three levels of obligations upon states, including obligations to respect, to protect,
and to fulfil [37]. The obligation to respect requires states to ensure that existing access to
adequate food is maintained. The obligation to protect requires states to ensure that nothing
can deprive individuals of access to adequate food. The obligation to fulfil encompasses
two obligations to facilitate and to provide. While the former obligation requires states to
proactively facilitate and strengthen people’s access to food resources and ensure their food
security, the latter requires states to provide the right to food directly in circumstances where
individuals are unable to enjoy that right due to reasons beyond their control [37].

In a transboundary and international context, states need to concurrently account
for the realization of this right for the individuals living in other countries too by not
only refraining from actions that may deprive them from access to food resources, but by
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facilitating their access and delivering necessary aid to them in necessary circumstances [37].
Moreover, they should ensure this right within existing international instruments where
relevant and also consider adoption of additional international legal frameworks when
needed. Likewise, states are required, in line with the UN Charter and the ICESCR
provisions as well as several other relevant international instruments, to acknowledge
the significance of international cooperation in fulfilment of the right to food within a
transboundary context [37].

Water is also necessary to ensure basic human needs, including the right to health,
right to earn a living by work, and right to take part in cultural life. Among other uses,
however, the right to water for personal and household uses must be given the foremost
consideration in water allocation [36]. Through embedding these rights in international
law, the WEF nexus approach gains a firm legal foundation that obliges states to prioritize
the equitable distribution of water and food resources. This recognition underscores the
necessity of considering the interconnections between these resources and the energy sector,
as energy is an essential component in the production, distribution, and access to food and
clean water [9,11,31,38].

Unlike the rights to water and food, the discourse on the right to energy is less
developed. Nevertheless, in the contexts of energy security, equitable and reasonable
utilization of energy resources, energy justice, principles governing competing uses of
energy, due diligence duty, energy poverty, duty to cooperate, access to energy, and no harm
principle, there is a considerable amount of research and literature available. Moreover,
the human right to energy is closely intertwined with the rights to water and food, as well
as basic human needs such as right to adequate standard of living for an individual and
his/her family and right to health [34]. This refers to the fundamental entitlement of every
individual to access clean, affordable, and reliable energy sources for various aspects of life,
including cooking, heating, lighting, and powering essential appliances and services [38].

Without energy, it can be challenging to pump, treat, and distribute water to com-
munities. Energy is essential for running water treatment plants, ensuring water quality,
and maintaining the infrastructure needed to deliver water to households [38]. Similarly,
Energy plays a crucial role in agriculture, from powering machinery and irrigation systems
to preserving and transporting food. It is required for cooking, which is essential for food
preparation. Without energy, it can be difficult to ensure food security and meet the nutri-
tional needs of a growing population. Energy is a key enabler for meeting basic human
needs, such as heating and cooling, ensuring safe living conditions, and powering medical
equipment in healthcare facilities.

The interconnection between these rights and energy highlights the importance of
considering them within a WEF nexus perspective [13]. Both international human rights
law and international water law endorse a WEF nexus approach, as it contributes to the
protection of human rights within those sectors. This contribution is realized not only by
prioritizing various WEF uses, but also by offering solutions to global resource scarcity
through special consideration of interactions, synergies, and trade-offs within WEF sectors.
Further, policies and decisions related to these three sectors must be made coherently to
ensure that the pursuit of one right does not inadvertently compromise another. Addi-
tionally, addressing the WEF nexus can help in achieving sustainable development goals
and promoting equitable access to these essential resources, ultimately contributing to the
realization of basic human rights for all.

4.3. The No Harm Principle

No harm is a customary principle of international law, binding upon all states, that
plays a significant role in addressing a WEF nexus approach. According to the no harm
principle, watercourse states cannot utilize a transboundary watercourse in a way which
causes harm to other states. The no harm principle becomes particularly relevant when
considering the interconnected nature of water, energy, and food resources across borders
in that the drive to advance national interests in one state should not hinder the reasonable
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and equitable utilization of shared watercourses by other states, and should not inflict
considerable damage on them [21,23,39].

Article X of the International Law Association’s the Helsinki Rules on the Uses of the
Waters of International Rivers (ILA Helsinki Rules) reads that states “must prevent any
new form of water pollution”—originating either within or outside the territory of that
state, if it is caused by that state’s conduct—"or any increase in the degree of existing water
pollution in an international drainage basin which would cause substantial injury in the
territory of a co-basin state, and should take all reasonable measures to abate existing water
pollution in an international drainage basin to such an extent that no substantial damage
is caused in the territory of a co-basin State” [39]. While states, according to customary
international law and treaty law, can equitably and reasonably use a shared watercourse,
they are required to ensure that no significant harm is inflicted on the co-riparian states [40].

The no harm principle helps in balancing the interests of states in managing their own
WEEF resources with the need to prevent harm to neighboring states. It encourages states to
consider the potential transboundary impacts of their policies and activities in the WEF
sectors. For instance, the construction of dams or extraction of water or energy resources
in one state can have significant consequences for downstream states in terms of water
availability, energy production, or food production, or in circumstances where a water
storage facility in one riparian state is likely to draw significant amounts of water from a
shared watercourse, potentially disrupting its natural flow or quality in another riparian
state; such extraction could be considered harmful in international law [22,23,31].

Here, the relationship between the no harm principle and the principle of equitable
and reasonable utilization becomes imperative. While states are entitled to equitable and
reasonable utilization of a shared watercourse, such utilization is contingent upon ensuring
that no significant harm (e.g., water pollution) is inflicted on other riparians. Therefore,
the threshold is the impact of the utilization activities which should not exceed a significant
level. In case such a significant harm is inflicted, for instance, by a state building a dam on
a shared watercourse as a result of which the flow, quality, or access to water is harmed
for the co-riparian state who uses that water for agriculture and food production, the
former is required to take necessary actions in eliminating and mitigating the impacts or
compensating for those significant harms to the latter, because the harm in question is
risking not only water security but also food security of that state.

4.4. The Duty to Cooperate

The duty to cooperate is one of the main normative pillars of international law, as
reflected in Article 1(3) of the UN Charter. It underscores the responsibility of states
that share a watercourse to collaborate in managing and governing the utilization of the
watercourse and its resources in an equitable and reasonable manner without causing any
significant harm [9]. Therefore, the duty to cooperate is exceptionally important because
much of the discourse within the WEF nexus in international law relies directly or indirectly
on cooperation and constructive negotiations [41].

Article 2.6 of the 1992 UNECE Convention on the Protection and Use of Transboundary
Watercourses and International Lakes (Water Convention) requires states of a shared
watercourse to “cooperate on the basis of equality and reciprocity, in particular through
bilateral and multilateral agreements, in order to develop harmonized policies, programmes
and strategies aimed at the prevention, control and reduction of transboundary impact and
aimed at the protection of the environment of transboundary waters or the environment
influenced by such waters, including the marine environment” [21]. Article 9.2 of Water
Convention takes the obligation a step further by setting out establishment of joint bodies
by the riparian states within the above-said multilateral and bilateral arrangements.

The function of the joint bodies includes collecting and analyzing relevant data and
information to identify sources of pollution. They formulate shared objectives regarding
water quality and set limits for wastewater emissions [21]. Additionally, they oversee
monitoring systems for both the quality and quantity of water. They also establish a
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collaborative program of actions for control, emergency warnings and responses, and
mitigation in the event of pollution incidents [21]. These joint bodies also act as platforms
for sharing data and information about actions, programs, or installations that may entail
transboundary impacts. They support collaboration, knowledge, and technology, sharing
guidelines and participating in the implementation of the international regulations with
respect to environmental impact assessments of transboundary watercourses [21].

As per Article 8 of the UN Watercourses Convention, watercourse states are required
to “cooperate on the basis of sovereign equality, territorial integrity, mutual benefit and
good faith in order to attain optimal utilization and adequate protection of an international
watercourse” [22]. In so doing, the UN Watercourses Convention also urges states to
establish and utilize joint arrangements. Accordingly, states are urged to “consider the
establishment of joint mechanisms or commissions to facilitate cooperation on relevant
measures and procedures in the light of experience gained through cooperation in existing
joint mechanisms and commissions in various regions” [22].

An example of such joint cooperation mechanisms can be found in the case of the
1995 Mekong Agreement. The Agreement on the Cooperation for the Sustainable Devel-
opment of the Mekong River Basin (1995) emphasizes a joint and basin-wide approach
to development projects aiming at the full potential of sustainable benefits to its member
countries. As set forth in Article 1, this agreement develops a wide range of cooperation
“in all fields of sustainable development, utilization, management and conservation of
the water and related resources of the Mekong River Basin, including, but not limited to
irrigation, hydro-power, navigation, flood control, fisheries, timber floating, recreation and
tourism, in a manner to optimize the multiple-use and mutual benefits of all riparians and
to minimize the harmful effects that might result from natural occurrences and man-made
activities” [42,43].

In the framework of a WEF nexus approach, the duty to cooperate extends beyond
merely addressing water-related issues. It necessitates recognizing that decisions and
actions in one sector, such as constructing dams for energy generation or irrigation for
food production, can have profound impacts on the availability and quality of water
downstream [22,23,31]. Thus, developing joint approaches and institutions for cooperation
such as that of 1995 Mekong Agreement becomes significant within the WEF nexus to
ensure resource security. Riparian states are not only obligated to protect the water rights
and interests of their neighbors but also to coordinate policies and practices that ensure the
sustainable use of water resources while simultaneously meeting their energy and food
security needs.

In order to utilize the potential of duty to cooperate in international law to implement
a nexus approach to WEF, UNECE has provided assessment guidelines to help reconcile
various WEF resource uses in transboundary basins. These include identifying and, when
necessary, analyzing basin conditions, the nexus’s socioeconomic context, its key sectors
and stakeholders, its intersectoral issues, the opportunities for improvement across the
sectors and countries, and the nexus’s dialogue and future developments [16]. The primary
objective of this assessment is “to describe the different options for reducing negative
impacts and to take advantage of complementarities and opportunities for cooperating and
sharing benefits. These are normally basin specific, which means that the analysts need to
be ready to consider a variety of interlinkages” [16].

Accordingly, a nexus approach to WEF from an international law perspective is in
conformity with the duty to cooperate, in that it requires states to cooperate in good faith
through establishment of joint arrangements and institutions. Through effective cooper-
ation, watercourse states can optimize the management of their WEF resources, prevent
conflicts, and advance shared goals of environmental sustainability, poverty reduction,
and regional stability. International law imposes a duty of cooperation upon states in
sharing natural resources and the first step is to try to solve possible conflicts of laws and
regulations due to the separate rules applied to water, energy, and food [6]. The different
legal regimes applicable to these resources are still under development, which may provide
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an opportunity for a great harmonization and the consequent inclusion of new provisions
and principles [6]. This underscores the critical role of international law in promoting a
balanced and harmonious approach to addressing the complex challenges posed by a nexus
approach to WEE.

4.5. The Principle of Equitable and Reasonable Utilization of Transboundary Watercourses

The equitable and reasonable utilization is a principle of international law that governs
the management of transboundary water resources among watercourse states, according
to which states have both entitlement and obligation in equitable and reasonable use of
shared waters. The equitable and reasonable utilization is the overarching rule of treaty and
customary law which requires states sharing a transboundary watercourse to participate in
the use, development, and protection of an international watercourse in a sustainable and
optimal manner that is equitable and reasonable, ensuring that the needs of all riparian
states are met [22]. Such participation incorporates both the right to use the watercourse and
the duty to cooperate in the protection and development of the watercourse in question [22].

Furthermore, states need to account for factors and circumstances applicable to this
principle as set forth in Article 6 of UN Watercourses Convention. These include “geo-
graphic, hydrographic, hydrological, climatic, ecological and other factors of a natural
character, the social and economic needs of the watercourse states concerned, the popu-
lation dependent on the watercourse in each watercourse state, the effects of the use or
uses of the watercourses in one watercourse state on other watercourse states, existing and
potential uses of the watercourse, conservation, protection, development and economy of
use of the water resources of the watercourse and the costs of measures taken to that effect,
and, the availability of alternatives, of comparable value, to a particular planned or existing
use” [22]. The ILA Berlin Rules add two more factors to this list: first, the use should be
sustainable; second, it should involve minimum harm to the environment [23].

Although energy and food sectors are not explicitly mentioned in the factors enumer-
ated in Article 6 Paragraph 1 of the UN Watercourses Convention as well as those of ILA
Berlin rules, it is implied from the inclusion of factors such as ‘the social and economic needs
of the watercourse states’, ‘existing and potential uses of the watercourse’, ‘conservation,
protection, development, and economy of use of the water resources of the watercourse
and the costs of measures taken to that effect’, as well as ‘the availability of alternatives, of
comparable value, to a particular planned or existing use’ regarding the utilizations of food
and energy sectors are also taken into consideration [22]. The equitable and reasonable
utilization principle acknowledges that watercourses are not only essential sources for
drinking water and food production, but also utilized for energy production through hy-
dropower generation. It therefore encourages states sharing a transboundary watercourse
to negotiate and cooperate, considering the unique conditions and vulnerabilities of each
riparian state.

4.6. The Duty to Protect and Preserve the Environment of the Watercourse

The duty to protect and preserve the environment of the watercourse is the least
discussed among other means available in international law to address a nexus approach to
WEEF by the international law scholars. This duty is a fundamental principle in international
law, and its pertinence in transboundary basins is particularly salient within the context of
the WEF nexus. While this duty is akin to and related to the no harm principle, it is clearly
distinct from this [44]. This duty necessitates that states sharing a common watercourse
take collective responsibility for safeguarding the ecological integrity of the basin.

The UN Watercourses Convention requires states to “individually and, where ap-
propriate, jointly, protect and preserve the ecosystems of international watercourses [22].
Accordingly, watercourse states shall, individually and, where appropriate, in cooperation
with other States, take all measures with respect to an international watercourse that are
necessary to protect and preserve the marine environment, including estuaries, taking into
account generally accepted international rules and standards” [22]. The above terms in the
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UN Watercourse Convention resemble the provisions under Part XII of the United Nations
Convention on the Law of the Sea (LOS Convention) on the Protection and Preservation of
the Marine Environment [45]. This similarity is noteworthy because it signals the relevance
of the case law on Part XII of the LOS Convention in terms of watercourses [44]. The duty
stated in the UN Watercourse Convention, much like the one stated in the LOS Convention,
are expressions of the broader duty of due diligence and of the principle of prevention
of significant environmental harm [44]. Their grounding in customary international law
has been repeatedly recognized, including in cases specifically dealing with the use of
international watercourses [44].

Any damage to the environment of an international watercourse can have significant
repercussions on the water, food, and energy security of riparian states. It can reduce
the availability and degrade the quality of water in the basin, impact drinking water
supplies and reduce the amount of water available for irrigation, which is crucial for
food production [31]. Decreased water availability also affects hydropower generation,
impacting energy production [46]. Agriculture relies heavily on water resources from
river basins. Environmental damage can disrupt irrigation systems, decrease soil fertility
due to contamination, or lead to water scarcity, all of which can reduce crop yields and
threaten food security. Many countries depend on hydropower as a source of electricity.
Environmental damage to a water basin can alter river flow patterns, reducing the efficiency
of hydropower generation and potentially leading to energy shortages. In addition, healthy
river ecosystems provide essential services like water purification, flood control, and
habitat for fisheries. Environmental damage can disrupt these services, making it difficult
to ensure safe drinking water, manage flood risks, and sustain fisheries that contribute to
food security.

In cases such as ones related to hydroelectricity projects, where actions in one sector
can profoundly impact the environment and thus the availability of water for other critical
purposes like energy and food production, the duty to protect and preserve the environment
acquires paramount importance. It obligates basin states to adopt measures that ensure
the sustainable use of water resources, mitigate environmental degradation, and minimize
adverse cross-sectoral impacts. By fulfilling their duty to protect and preserve the basin’s
environment, states not only bolster their ecological resilience but also pave the way for a
balanced and harmonious approach to addressing the multifaceted challenges posed by
the WEF nexus in transboundary basins.

4.7. Good Faith Principle

The good faith is a fundamental principle of international law, acknowledged by the
ICJ as a well-established international law principle [47]. The principle of good faith takes
on added significance when applied to transboundary basins within the context of the WEF
nexus. This principle underscores the expectation that states sharing a watercourse should
engage in negotiations and cooperative efforts based on trust and confidence with a view
to achieve mutual benefits [30,41,48]. In the context of the WEF nexus, where the allocation
and management of water resources deeply impact energy and food production, acting in
good faith becomes paramount.

In setting out general obligation for cooperation among watercourse states, the UN
Watercourses Convention requires states to cooperate on a number of bases, including
on the basis of good faith “in order to attain optimal utilization and adequate protection
of an international watercourse” [22]. Under this obligation, basin states are required to
communicate transparently, share information, and collaborate in a manner that respects
the interconnectedness of water, energy, and food systems. Moreover, when negotiating the
possible effects of planned measures on the condition of an international watercourse, each
riparian state is required to conduct consultations and negotiations on the basis that pay
reasonable regard in good faith to the rights and legitimate interests of the other state [22].

In the arena of information exchange between riparians, the UN Watercourses Con-
vention requires watercourse states to cooperate in good faith with a view to providing
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each other as much information as possible [22]. Within the framework of sustainable
development in international law, the 1992 Rio Declaration on Environment and Devel-
opment requires states to “cooperate in good faith and in a spirit of partnership in the
fulfilment of the principles embodied in this Declaration and in the further development of
international law in the field of sustainable development” [49]. Upholding the good faith
principle, states can establish a solid foundation for addressing the complexities of the WEF
nexus, fostering trust, and working together to achieve sustainable and equitable solutions
for all stakeholders involved in transboundary basin management.

International case law is also in support of the adherence to good faith principle in the
WEEF context. The ICJ in its decision on the case pertaining to the dispute between Hungary
and Slovakia concerning the Gabéikovo-Nagymaros project (a hydroelectric dam project
on the Danube River) had the occasion to address the negative transboundary impact of
the Gab¢ikovo-Nagymaros hydropower plant project under international law. This was
originally a joint project (between former Czechoslovakia and Hungary in 1977) whose
purpose was “the broad utilization of the natural resources [47] of the Danube River for
the development of water resources, energy, transport, agriculture and other sectors of the
national economy of the contracting parties” [47]. The court adjudicates “that Hungary
and Slovakia must negotiate in good faith in the light of the prevailing situation, and must
take all necessary measures to ensure the achievement of the objectives of the Treaty of
16 September 1977, in accordance with such modalities as they may agree upon” [47].

4.8. The Principle of Good Neighborliness

The principle of good neighborliness in international law is both impliedly and ex-
pressly integrated into the UN Charter [50]. The UN Charter describes it as “the general
principle of good neighborliness, due account being taken of the interests and wellbeing of
the rest of the world, in social, economic, and commercial matters” [50]. This principle assumes
particular importance when applied to transboundary basins. The no harm principle can
be considered as being part of the principle of good neighborliness in international law [41].
Good neighborliness as a fundamental principle of international law is a condition that
requires the development of normal relations between geographically adjacent states. Inter-
estingly, rules governing the relationship between neighboring countries can be categorized
amongst the first rules established in international law [51].

The International Court of Justice, “from the very commencement of its jurisprudence,
has supported the principle of good neighborliness by spelling out the duty of every state
not to allow knowingly its territory to be used for acts contrary to the rights of other
States” [41,50,52]. The Water Convention also includes important obligations as to the
principle of good neighborliness. In setting out conditions for consultation between the
watercourse states, the Water Convention requires the riparians to consult with each other
“on the basis of reciprocity, good faith and good-neighborliness” [21]. This principle advocates
that states sharing a common watercourse should maintain harmonious, cooperative, and
respectful relations with one another.

In the WEF nexus context, where water resources significantly impact energy and
food security, maintaining positive neighborly relations becomes essential. This principle
encourages basin states to engage in open dialogue, share benefits, and collaborate on
sustainable management practices that account for the intricate interplay between water,
energy, and food systems. Through adhering to the principle of good neighborly relations,
states can not only prevent disputes but also enhance regional stability, promote equitable
resource allocation, and ensure the wellbeing of communities reliant on transboundary
basins for their livelihoods and basic needs.

5. WEF Nexus and International Law in the Arctic

The WEF nexus can be contextualized within international law through the acknowl-
edgement of its interdisciplinary nature and the challenges it presents to traditional legal
frameworks. This approach recognizes the interconnectedness and interdependence of
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WETF systems [53]. Yet, the existing legal frameworks often operate within sectoral bound-
aries and fail to adequately address the complex interactions, synergies, and trade-offs
within the WEF nexus [54].

The objective of a nexus approach to WEF in the Arctic should be to reconcile the
different water uses in transboundary basins and ensure the security of WEF. It also should
aim to effectively manage sustainable development in that region benefiting Indigenous
communities and riparian states alike [1,10,11,31,55]. Hence, an analysis of WEF nexus
governance should accordingly account for the conditions under which there is successful
coordination among multiple interlinked decision/action situations pertaining to those
different rights and uses [4]. In so doing, traditional livelihoods must be accounted for
not only from an economic standpoint, but also from social, cultural, environmental, and
spiritual perspectives.

Considering the impact of global processes on the Arctic’s resources, it is important
to make the connection between global work on sustainable development, on the one
hand, and Arctic work on the other [56]. While this approach has been taken by the Arctic
Council as a priority to account for the UN-SDGs to serve as the Arctic Council’s guiding
framework, one should be wary that the global sustainable development frameworks
still do not reflect the Arctic’s priorities [56,57]. Hence, the Arctic Council’s Sustainable
Development Working Group (SDWG) “identifies, proposes and adopts steps to be taken by
the Arctic Member States and Permanent Participants to advance sustainable development
in the Arctic, including opportunities to protect and improve the state of the environment,
and enhance the economies, cultures and health of Indigenous Peoples and other Arctic
residents, as well as to improve the environmental, economic and social conditions of Arctic
communities as a whole” [57].

To accomplish these objectives—and many more that are embedded within a nexus
approach to WEF—international law, particularly international water law, presents a bene-
ficial platform for cooperation among states and various sectors that aim to safeguard WEF
security [30]. International law offers a set of robust means of legal norms to effectively
address the intricate nexus of WEF issues in a transboundary context, as well as to navigate
the specific challenges posed by these systems in regions such as the Arctic. These legal
means have evolved over time in various contexts of international law, such as interna-
tional water law, international environmental law, human rights law, etc., to accommodate
the ever-increasing interdependence of WEF sectors. For instance, transboundary water
agreements and conventions, such as the UN Watercourses Convention and the Water
Convention, provide a legal foundation for equitable sharing and responsible management
of water resources among states. In the Arctic, where climate change is dramatically affect-
ing water availability, these agreements can guide cooperative strategies for sustainable
water resource management, ensuring that the needs of both Indigenous communities and
riparian states are met while considering energy and food production needs.

However, this area of law with its set of legal norms is not evidently distinguishable but
a rather fragmented group of customary, international, regional, and national rules [9,58].
International law does not provide many explicit interlinkages among WEF sectors as
exists in a nexus approach, and the relevant WEF regulations are often found in various
body of provisions in different sectors that may have different functions [9]. Therefore,
regulations in one sector, in the context of WEF, may be more developed than others, which
is particularly the case in terms of international law governing water sector. In addition,
“international water law, as [primarily] codified in the UN Watercourses Convention,
provides only a broad framework for states to follow [and] does not explicitly address the
trade-offs of water uses across multiple sectors, such as energy and food” [59].

Nonetheless, a WEF nexus approach in the Arctic can provide valuable opportunities
to improve WEF security and increase resource productivity in the region. It can provide
a normative framework “for reducing the fragmentation of international law obligations
relating to water, energy, food, as well as climate change and human rights” [1]. A WEF
nexus approach has the potential to establish coherence within governance, institutions,
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and policies in the Arctic which per se can lead to capacity building, awareness raising and
green growth [13]. Apart from the universally accepted principles and rules of international
law which were discussed in Part 4 of this study, two other areas also need to be examined.
One is the legal rights and interests of the Arctic Indigenous peoples in regard to the WEF
nexus; the other is a selection of key applicable treaty regimes designed and implemented
in the Arctic that are also relevant to our study:.

5.1. Legal Rights and Interests of Indigenous Peoples

Admittedly, Indigenous peoples have traditional and cultural connections to natural
resources in the Arctic endowing them with unique knowledge and perspectives on the
management of those resources. They live largely in the area of many Arctic states and
have established international organizations—with the status of permanent participants
in the Arctic Council—to further their transboundary interests [60]. In the context of a
nexus approach to WEF in the Arctic, where Indigenous peoples are predominantly the first
group to experience the impacts of WEF sectors, they should be granted the opportunity to
participate regardless of their proximity to the transboundary basin in question. Likewise,
their rights must be considered in any development in the region. This includes the right to
be consulted in good faith and participate in decision-making processes that affect their
water resources [61].

This is particularly important in case of the Arctic since a number of studies in recent
years have underscored the distinct social, cultural, and economic realities of Indigenous
Peoples in various parts of the Arctic region that have gone unnoticed given the relatively
high rates of WEF insecurities currently experienced in that region [62,63]. For instance,
one study on the Canadian Arctic suggests that this region has been characterized by high
rates of WEF insecurity, including limited access to clean water, an overdependence on
non-renewable energy sources, and having the highest rates of Indigenous food insecu-
rity among all industrialized nations [63]. According to one study, the Canadian Arctic
communities experience higher rates of water, energy, and food insecurity compared not
only to the southern part of Canada, but also to the national average [64]. These studies
highlight the need to identifying additional alternative indicators within the WEF nexus
in the Arctic due to the existing insecurities in parts, if not all, of that region that may be
compounded by the social and ecological stresses that are expected to accompany the rapid
pace of climate change in the Arctic [63-65].

Regarding natural resources, the 2007 UN Declaration on the Rights of Indigenous
Peoples (UNDRIP) encapsulates several articles to ensure protection of the rights of Indige-
nous peoples to those resources [61]. Importantly, Article 26 requires states to give legal
recognition and protection to the lands, territories and resources of Indigenous peoples,
while Article 32 obliges states to consult, cooperate in good faith, and obtain the free and
informed consent of the Indigenous peoples prior to the approval of any project that may
affect their lands, territories, and resources [61].

Similarly, the 1989 Indigenous and Tribal Peoples Convention, in Article 15, urges
states to especially safeguard the rights of peoples with respect to the natural resources of
their lands [66]. This Convention further states that the rights to natural resources “include
the right of these peoples to participate in the use, management and conservation of these
resources” [66]. In defining the geographical span of the term ‘lands’, the Convention
extends the scope of enjoyment and exercise of these rights beyond the total environment of
the areas that these peoples occupy to also include areas that they otherwise use [66]. Thus,
these areas also encompass waters [67]. In the Arctic, the scope of the lands of Indigenous
peoples, as defined in this Convention, may transcend the boundaries of Arctic states, given
that Indigenous peoples’ traverse and use of lands and watercourses in that region far
predates those boundaries (see Figure 1).



Water 2024, 16, 835

15 of 23

O sztand kgt / Fharty

Numgsvnrrestre E Nenets

rosnonsivrarreriunat tthma-¥or:
Katadiit

Pawshens S
Case Sens "

ve Sgems
Ui Soree Veps Altaic family

Na'Dene family N [

L3 Athabascss branch WA Morgolx brandh

W Gy boanch I Tusgese Mandhuian tranch

—J Tingk bamh Paleo-Asian tamily
u"“‘w Wl Palec Asan famiy

L0 trsk group of e upek brarch Language isolates e i

1 Yugit grous of It Yupk Brandh - et y

W Aest Anangam Turws] branch - JE | Finwe-Vustc bnnmch
S e = 1 Teemsharsc
Crrxcaly enctangered of recently extinct W Hadalaguages
Oralects W iagrisngusges

LD Samoyedic beanch

Figure 1. Indigenous peoples in the Arctic (based on Arctic Indigenous languages spoken). Source:
Arctic Council Indigenous Peoples Secretariat (IPS).

Furthermore, in accordance with the report of the UN Special Rapporteur on the
human right to safe drinking water and sanitation pertaining to human rights to safe
drinking water and sanitation of Indigenous peoples, as a result of colonization and
violent domination entailing cultural extermination and forced integration into mainstream
societies, many Indigenous peoples have been displaced from their territories to areas
that are often difficult to access, with fewer resources and harsh living conditions, where
states do not, or are unwilling to, provide public services, particularly drinking water and
sanitation [68]. This report further puts that the term ‘Indigenous Peoples” embodies their
beliefs, languages, cultures and livelihoods linked to their traditional territories and, in
particular to their aguatic ecosystems [68]. Thus, to ensure Indigenous peoples’ survival,
dignity and wellbeing and to exercise their inherent rights, they must own, conserve, and
manage their territories, lands, and resources [68].

In addition, the exceptional knowledge of the Arctic Indigenous peoples on the man-
agement of WEF resources necessitates that their rights and traditional knowledge be
respected and integrated into decision-making processes [57]. The incorporation of their
rights, interests, and traditional knowledge into WEF governance in the Arctic adds another
layer of support to the rationale of the need for a nexus approach. It emphasizes that for an
appropriate governance of WEF resources, one not only needs to look beyond the tradi-
tional and siloed sectoral boundaries of those resources but also beyond the boundaries of
the Arctic states. Hence, the traditional knowledge of the Indigenous peoples concerning
WEEF resources constitutes an indispensable element of a WEF nexus approach.

Moreover, given the uncertainties and complexities associated with the WEF nexus in
the Arctic, adaptive governance approaches are crucial. This involves flexible and iterative
decision-making processes that can respond to changing conditions and incorporate tra-
ditional and new knowledge alike. Adaptive governance can help address the diverging
interests and values of different actors by allowing for ongoing dialogue and learning [54].
The incorporation of the rights, interests, and traditional knowledge of the Arctic Indige-
nous peoples into new knowledge on the governance of WEF can help ensure that its legal
intricacies are addressed in a culturally consistent and sustainable manner [69]. This further
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can ensure that sustainable, inclusive, and equitable governance of WEF resources in the
Arctic is possible.

5.2. Selected Applicable Treaty Regimes

There are numerous treaties, agreements, conventions and other forms of international
bilateral and multilateral arrangements with various objectives that are also relevant and
applicable within WEF nexus in a transboundary Arctic context. In this section, some of
those treaty regimes that are more important in the framework of this research will be
briefly introduced, beginning with ones negotiated under Arctic Council auspices and then
moving on to those that are not (see Table 1). Among the legally binding international
agreements under the auspices of the Arctic Council, two seem to have direct applicability
to the WEF nexus.

Table 1. Selected applicable treaty regimes outside the Arctic Council auspices.

Treaty Main Subject Matter Members

1929 Norway and Sweden

. transboundary watercourses Norway and Sweden
Watercourses Convention

co-development of Columbia

1961 Columbia River Treaty . ; USA and Canada
River Basin resources
. use of boundary waters of Skagit
1984 Skagit River Treaty River and Ross Lake USA and Canada
prevention, resolution and
1909 Boundary Waters Treaty settlement of transboundary USA and (Great Britain) Canada
waters disputes
1981 Finnish Norwegian border use of border water bodies Finland and Norway

water Agreement

1964 Finnish and Soviet Frontier governance regime for the use of . .
. Finland and Russia
Watercourses Agreement the common frontier watercourses

1971 Finland and Sweden enhance transboundary .

o S Finland and Sweden
Agreement on Frontier Rivers cooperation in water
1957 Pasvik (Paatso) utilization of water power on the Norway and Russia
River Agreement Pasvik (Paatso) River y

5.2.1. Agreement on Cooperation on Marine Oil Pollution Preparedness and Response in
the Arctic

The Agreement on Cooperation on Marine Oil Pollution Preparedness and Response
in the Arctic (MOSPA), signed in 2013 and entered into force in 2016, aims “to strengthen
cooperation, coordination and mutual assistance among the Parties on oil pollution pre-
paredness and response in the Arctic in order to protect the marine environment from
pollution by o0il” [70]. The MOSPA Agreement applies to incidents within the scope of
states” “sovereignty, sovereign rights or jurisdiction, including its internal waters, terri-
torial sea, exclusive economic zone and continental shelf, consistent with international
law” [70]. While the MOSPA Agreement emphasizes the conservation of natural resources
in the Arctic marine and coastal environment and encourages states to cooperate towards
that aim, it highlights the significance of sustainable use of such natural resources and
the importance of taking precautionary measures to avoid incidents capable of having
transboundary impacts.

In relation to transboundary oil pollution incidents, the MOSPA Agreement requires
states to cooperate in monitoring efforts through international agreements or other bilateral
or multilateral arrangements. This is with the understanding that marine oil pollution
poses a threat to the Arctic’s marine environment, as well as the livelihoods of Indigenous
peoples and other resource-dependent local communities in that region. It not only jeop-
ardizes water security but concurrently threatens food and energy security for the Arctic
residents and beyond. The agreement further recognizes that the “Indigenous peoples,
local communities, local and regional governments, and individual Arctic residents can
provide valuable resources and knowledge regarding the Arctic marine environment in
support of oil pollution preparedness and response” [70]. The obligations set forth in
the MOSPA Agreement are in conformity with and support of a nexus approach to WEF
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in a transboundary context, as they aim to ensure that states, including co-riparians in
the Arctic, cooperate in preparedness and have a timely response to marine oil pollution
incidents, including those capable of having transboundary impacts.

5.2.2. Agreement on Enhancing International Arctic Scientific Cooperation

The Agreement on Enhancing International Arctic Scientific Cooperation (Arctic Sci-
ence Agreement), signed in 2017 and entered into force the subsequent year, is another
legally binding agreement negotiated under the auspices of the Arctic Council, which
is pertinent in the WEF nexus discourse. The purpose of this Agreement is “to enhance
cooperation in scientific activities in order to increase effectiveness and efficiency in the
development of scientific knowledge about the Arctic” [71]. The geographical scope of
application of the Arctic Science Agreement (as indicated in Annex 1: Identified Geographic
Areas) includes areas within which State Parties exercise “sovereignty, sovereign rights
or jurisdiction, including land and internal waters within those areas and the adjacent
territorial sea, exclusive economic zone, and continental shelf, consistent with international
law [...as well as] areas beyond national jurisdiction in the high seas north of 62 degrees
north latitude” [71].

While the Arctic Science Agreement underscores “the importance of the sustainable
use of resources, economic development, human health, and environmental protection”, it
correspondingly highlights “the importance of using the best available knowledge for decision
making” [71]. This agreement actively promotes not only the utility of the integration of
traditional and local knowledge into design and implementation of scientific research, but
also communication with holders of such knowledge and the facilitation of their partici-
pation. Here, one can argue that the WEF nexus stands out as the best available knowledge
approach, relying predominantly on its comprehensive consideration of interconnected sys-
tems among WEF sectors aiming to achieve policy integrity. It also contributes significantly
to resource efficiency, sustainability, adaptability, and resilience.

5.2.3. Convention between Norway and Sweden on Certain Questions Relating to the Law
on Watercourses (1929)

The 1929 Convention between Norway and Sweden on Certain Questions relating to
the Law on Watercourses, signed on 11 May 1929 and entered into force 2 August 1931,
“relates to installations or works or other operations on watercourses in one country which
are of such a nature as to cause an appreciable change in watercourses in the other country
in respect of their depth, position, direction, level or volume of water or to hinder the
movement of fish to the detriment of fishing in the latter country” [72]. This convention
establishes preventive procedure against potential negative impacts that may arise from
various utilizations of a transboundary watercourse [60]. When planning and deciding
to carry out activities such as installations, works, or operations, this convention requires
Norway and Sweden to take into consideration the potential effects in both countries [72].
The regulations of this convention are well in conformity with and support of the WEF
nexus and can contribute to its governance in the Arctic.

5.2.4. Treaty Relating to Cooperative Development of the Water Resources of the Columbia
River Basin between the United States and Canada (with Annexes) (1961)

The 1961 Treaty relating to Cooperative Development of the Water Resources of the
Columbia River Basin between the United States and Canada (Columbia River Treaty),
with its two annexes, signed at Washington on 17 January 1961 and put into force on
16 September 1964, introduces cooperative measures and procedures relating to hydroelec-
tric power generation and flood control in both countries during the course of development
and operation of dams in the upper Columbia River Basin [73]. The Columbia River Treaty
aims to safeguard access to water in both countries for different water usages and for
energy generation. It thereby ensures water and energy security in both countries which
per se contribute to food security, ensuring that the right to WEF is protected for the
resource-dependent communities in both countries.
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5.2.5. Treaty between the United States of America and Canada Relating to the Skagit River
and Ross Lake, and the Seven Mile Reservoir on the Pend d’Oreille River (1984)

The 1984 Treaty between the United States of America and Canada relating to the
Skagit River and Ross Lake, and the Seven Mile Reservoir on the Pend d’Oreille River
(Skagit River Treaty), with an annex, signed on 2 April 1984 and put into force on 30 March
1985, seeks to prevent disputes arising from the use of boundary waters between the US
and Canada and to preserve the natural environment of the Skagit Valley in the province of
British Columbia [74]. It concurrently seeks to ensure water and energy security for the
city of Seattle, which is provided by the Ross Dam on Ross Lake, and for the province of
British Columbia, which is provided through the Seven Mile Reservoir on Pend d’Oreille
River [74].

5.2.6. Treaty between the U.S. and Great Britain Relating to Boundary Waters, and
Questions Arising between the United States and Canada (1909)

The 1909 Treaty between the U.S. and Great Britain Relating to Boundary Waters, and
Questions Arising Between the United States and Canada (Boundary Waters Treaty) sets
out regulations to prevent and resolve disputes over shared waters between the United
States and Canada and to settle other transboundary issues [75]. This treaty establishes the
International Joint Commission (IJC) to facilitate implementation of the treaty’s provisions.
A key responsibility of IJC is to approve any project or work in boundary waters of the
two countries that is capable of affecting flows and levels of water on either side of the
boundary while monitor the implementation of those projects and render recommendations.
Importantly, the IJC’s decisions and recommendations should account for the needs of
a wide range of water uses, including drinking water and water for household uses,
hydroelectric energy generation, agriculture, and ecosystem health [75].

5.2.7. Agreement between Finland and Norway on Finnish Norwegian Border Water
Commission (1981)

The 1981 Agreement between Finland and Norway on Finnish Norwegian Border
Water Commission, adopted on 1 April 1981 and put into force on 1 May 1981, aims at
“preserving the unique natural conditions of the border water bodies and their surround-
ings and to safeguard the interests of both parties to the agreement and especially the
residents of the border region in matters concerning the use of border water bodies” [76].
This includes all rivers, lakes, and brooks traversing the international border of Finland
and Norway or otherwise intersected by their international boundaries. This agreement
establishes a Boundary Water Commission to facilitate cooperation for the transboundary
operation of this agreement. It also implements monitoring and control activities on water
quality, prevention of water pollution, fishing conditions, construction in the border water
body;, etc. [76].

5.2.8. Agreement Concerning Frontier Watercourses between the Finnish Republic and the
Soviet Union (1964)

The 1964 Agreement Concerning Frontier Watercourses between the Finnish Republic
and the Soviet Union, signed at Helsinki on 24 April 1964 and put into force on 6 May 1965,
seeks to “define the principles governing the use of the common frontier watercourses of
Finland and the Soviet Union and to establish a regime for their use” and encompasses
“lakes, rivers and streams which are intersected by the frontier line or along which the
frontier line runs” [77]. In accordance with this agreement, the two states should refrain
from undertaking activities “which might so alter the position, depth, level or free flow
of watercourses in the territory of the other Contracting Party as to cause damage or
harm to the water area, to fisheries, .. .which might create a danger of flooding, cause a
significant loss of water; or which might in some other like manner be prejudicial to the
public interest” [77].
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5.2.9. Agreement between Finland and Sweden Concerning Transboundary Rivers (2009)

The 2009 Agreement between Finland and Sweden Concerning Transboundary Rivers,
signed at Stockholm on 11 September 2009 and put into force on 1 October 2010, which
replaces the 1971 Agreement between the two countries (the 1971 Agreement between Fin-
land and Sweden Concerning Frontier Rivers) aims to enhance transboundary cooperation
in water and ensure equal opportunities for the two countries to use transboundary rivers
for the benefit of the frontier region [78]. While this agreement seeks to control flood and
prevent environmental damages, it also reconciles the projects, programs, and actions in the
water management area to achieve the objectives of sustainable use of waters [78], which is
well in line with a nexus approach to WEF. In addition, this agreement grants extensive
rights to the residents of the region to participate in the management of water permit issues
on the other side of the border as well [78].

5.2.10. Agreement between Norway and the Union of Soviet Socialist Republics on the
Utilization of Water Power on the Pasvik (Paatso) River (1957)

The Agreement between Norway and the Union of Soviet Socialist Republics on the
Utilization of Water Power on the Pasvik (Paatso) River (with annexed charts), signed
at Oslo on 18 December 1957 and put into force on 27 June 1958, has the objective of
utilizing in a mutually beneficial and equitable fashion, the water power of the Pasvik
River, located between the two countries [79]. This agreement facilitates the cooperation of
the two countries in the area of the utilization of transboundary WEF resources as well as
the prevention of environmental damage to the Pasvik River.

6. Conclusions

Our study suggested that international law provides the essential means to address
a nexus approach to WEF and its pertinent issues and intricacies within a transboundary
context. These means help enhance the regulation of WEF nexus in the Arctic from an
international law standpoint. Within a region of transboundary nature, such as the Arctic,
international cooperation is key to ensure equitable and sustainable governance of WEF
resources. Such cooperation is particularly realized by engaging in joint efforts, including
sharing data, information and knowledge, technology, capacity building, and financial
assistance. It is worth noting that international legal arrangements, such as the UN Water-
courses Convention, in which international cooperation among riparian states is a requisite,
can be used to provide a basis for cooperation in the Arctic too. This convention emphasizes
that riparian states shall cooperate on the basis of sovereign equality, territorial integrity,
mutual benefit, and good faith to attain optimal utilization and adequate protection of an
international watercourse [22].

The challenge with the traditional legal frameworks is that they often function within
sectoral boundaries and may not adequately address the intricacies of the WEF nexus.
Adopting integrated legal frameworks that explicitly recognize the interconnectedness
and interdependencies of WEF systems can help address these intricacies. Such initia-
tive may involve the harmonization of existing legal instruments and the development
of new legal frameworks that promote cross-sectoral integration. Moreover, the Arctic
region is experiencing rapid environmental changes, including climate change, which
have implications for the WEF nexus. Promoting adaptive governance approaches that
can respond to changing conditions and incorporate new knowledge is thus vital. This
can involve flexible and iterative decision-making processes, monitoring and assessment
mechanisms, and the ability to adjust policies and regulations based on new information
and changing circumstances.

Recognizing and incorporating Indigenous rights and traditional knowledge into legal
frameworks can contribute to more effective and sustainable regulation of the WEF nexus in
the Arctic. This can involve ensuring meaningful participation of Indigenous communities
in decision-making processes and respecting their rights to self-determination, lands, and
resources. The human rights law provides a legal framework to ensure that the WEF
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nexus is addressed in a manner that upholds human rights, particularly in regions such as
the Arctic, where these rights may be at risk due to changing environmental conditions.
International law equips states with the necessary legal means to engage in collaborative,
sustainable, and rights-based approaches to WEF issues, making it well-suited to address
the complexities and challenges of WEF systems in a transboundary context, such as
the Arctic.

To sum up, addressing the international legal regime of the WEF nexus in the Arctic
requires considering transboundary cooperation, equitable resource allocation, environ-
mental protection, human rights, and climate change adaptation. It is through integrating
these aspects that the legal framework can support a sustainable and secure approach to
governing the WEF interdependencies in the Arctic. This research served as the first WEF
nexus international law study in the Arctic. It was not intended to present a comprehensive
analysis or a roadmap on how to address the complexities and challenges involved in
the WEF nexus inclusively. Rather, as a starting point, it encouraged further research to
identify other potentials relying on the fact that ample fertile grounds for future research
exist in this discourse to discuss the granularities of the WEF nexus in the Arctic from an
international law perspective, particularly international human rights law.

Author Contributions: Conceptualization, Z.M.; methodology, Z.M.; formal analysis, Z.M.; investiga-
tion, Z.M.; resources, Z.M. and D.N.; writing—original draft preparation, Z.M.; writing—review and
editing, Z.M. and D.N.; project administration, D.N.; funding acquisition, D.N. All authors have read
and agreed to the published version of the manuscript.

Funding: Funding for this research was provided by Crown Indigenous Relations and Northern
Affairs Canada (CIRNAC), grant number: *2324-HQ-000056. We are particularly grateful to Sarah
Cox and Anthony McDermott for their important contributions.

Data Availability Statement: The data presented in this study are openly available online (e.g.,
UN Legal Publications Global Search, UN Treaty Series Online, and FAOLEX Database, at https:
/ /research.un.org/en/legal /websites; https:/ /www.fao.org/faolex/en; and https:/ /legal.un.org/
globalsearch /dtSearch /Search_Forms/dtSearch.html all accessed on 1 March 2024).

Acknowledgments: This research was made possible with the support and endorsement of the
Arctic Council’s Sustainable Development Working Group, for which authors are grateful. We also
thank the four anonymous reviewers for their helpful comments and suggestions. Nonetheless, the
responsibility for any errors and/or omissions rests solely with the authors.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Olawuyi, D. Sustainable development and the water-energy-food nexus: Legal challenges and emerging solutions. Environ. Sci.
Policy 2020, 103, 1-9. [CrossRef]

2. Liu, J; Yang, H.; Cudennec, C.; Gain, A.K.; Hoff, H.; Lawford, R.; Qj, J.; Strasser, L.D,; Yillia, P.T.; Zheng, C. Challenges in
operationalizing the water-energy-food nexus. Hydrol. Sci. |. 2017, 62, 1714-1720. [CrossRef]

3.  Jeswani, HK.; Burkinshaw, R.; Azapagic, A. Environmental sustainability issues in the food—-energy-water nexus: Breakfast
cereals and snacks. Sustain. Prod. Consum. 2015, 2, 17-28. [CrossRef]

4. Srigiri, S.R.; Dombrowsky, 1. Governance of the Water-Energy-Food Nexus for an Integrated Implementation of the 2030 Agenda;
Conceptual and Methodological Framework for Analysis; Discussion Paper; German Development Institute: Bonn, Germany, 2021.

5. Wiegleb, V.; Bruns, A. What Is Driving the Water-Energy-Food Nexus? Discourses, Knowledge, and Politics of an Emerging
Resource Governance Concept. Front. Environ. Sci. 2018, 6, 128. [CrossRef]

6.  Farah, PD.; Ibrahim, I.A. Water-Energy-Food Nexus in International Law: A Legal Analysis, in Floor Brouwer. In Handbook on the
Water-Energy-Food Nexus; Edward Elgar Publishing, Collection: Cheltenham, UK, 2022; pp. 381-397.

7. Mercure, ].E; Paim, M.A ; Bocquillon, P; Lindner, S.; Salas, P.; Martinelli, P; Berchin, LI.; de Andrade Guerra, ].B.S.O.; Derani, C.;
de Albuquerque Junior, C.L.; et al. System complexity and policy integration challenges: The Brazilian energy-water-food nexus.
Renew. Sustain. Energy Rev. 2019, 105, 230-243. [CrossRef]

8.  Howe, A. Getting to grips with the water-energy-food nexus? In Handbook on the Water-Energy-Food Nexus; An iChemE Green

Paper; Edward Elgar Publishing: Cheltenham, UK, 2018.


https://research.un.org/en/legal/websites
https://research.un.org/en/legal/websites
https://www.fao.org/faolex/en
https://legal.un.org/globalsearch/dtSearch/Search_Forms/dtSearch.html
https://legal.un.org/globalsearch/dtSearch/Search_Forms/dtSearch.html
https://doi.org/10.1016/j.envsci.2019.10.009
https://doi.org/10.1080/02626667.2017.1353695
https://doi.org/10.1016/j.spc.2015.08.001
https://doi.org/10.3389/fenvs.2018.00128
https://doi.org/10.1016/j.rser.2019.01.045

Water 2024, 16, 835 21 of 23

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.
29.
30.
31.
32.
33.
34.

35.

Belinskij, A.; Huhta, K.; Keskinen, M.; Rataméki, O.; Saundry, P. Chapter 6: International Governance. In The Food-Energy-Water
Nexus; Saundry, P.,, Ruddell, B.L., Eds.; AESS Interdisciplinary Environmental Studies and Sciences Series; Springer Nature:
Berlin/Heidelberg, Germany, 2020; pp. 153-186. [CrossRef]

Government of Canada. The Arctic and Northern Policy Framework. 2019. Available online: https:/ /www.rcaanc-cirnac.gc.ca/
eng/1560523306861/1560523330587 (accessed on 25 January 2024).

Pahl-Wostl, C.; Bhaduri, A.; Bruns, A. Editorial special issue: The nexus of water, energy and food—An environmental governance
perspective. Environ. Sci. Policy 2018, 90, 161-163. [CrossRef]

Bielicki, ].M.; Beetstra, M.A.; Kast, ].B.; Wang, Y.; Tang, S. Stakeholder Perspectives on Sustainability in the Food-Energy-Water
Nexus. Front. Environ. Sci. 2019, 7, 7. [CrossRef]

Hoff, H. Understanding the Nexus. Background Paper for the Bonn 2011 Conference: The Water, Energy and Food Security Nexus;
Stockholm Environment Institute (SEI): Stockholm, Sweden, 2011.

Weitz, N.; Strambo, C.; Kemp-Benedict, E.; Nilsson, M. Closing the governance gaps in the water-energy-food nexus: Insights
from integrative governance. Glob. Environ. Change 2017, 45, 165-173. [CrossRef]

De Strasser, L.; Lipponen, A.; Howells, M.; Stec, S.; Bréthaut, C. A Methodology to Assess the Water Energy Food Ecosystems
Nexus in Transboundary River Basins. Water 2016, 8, 59. [CrossRef]

United Nations Economic Commission for Europe (UNECE). Reconciling Resource Uses in Transboundary Basins: Assessment
of the Water-Food-Energy-Ecosystems Nexus. UN Doc ECE/MP.WAT/46. 2015. Available online: https://www.unece.org/
fileadmin/DAM/env/water/publications/ WAT_Nexus/ece_mp.wat_46_eng.pdf (accessed on 25 January 2024).

United Nations Economic Commission for Europe (UNECE). Methodology for Assessing the Water-Food-Energy-Ecosystems Nexus in
Transboundary Basins; ECE/MP.WAT/WG.1/2015/8; Economic and Social Council: New York, NY, USA, 2015.

Biggs, E.M.; Bruce, E.; Boruff, B.; Duncan, ].M.; Horsley, J.; Pauli, N.; McNeill, K.; Neef, A.; Van Ogtrop, F.; Curnow, J.; et al.
Sustainable Development and the Water-Energy-Food Nexus: A Perspective on Livelihoods. Environ. Sci. Policy ]. 2015,
54,389-397. [CrossRef]

Benson, D.; Gain, A.K,; Rouillard, J.J. Water governance in a comparative perspective: From IWRM to a ‘nexus’ approach? Water
Altern. 2015, 8, 756-773.

United Nations (UN). Vienna Convention on the Law of Treaties; Treaty Series; United Nations Economic Commission for Europe:
Geneva, Switzerland, 1969; Volume 1155, p. 331.

United Nations Economic Commission for Europe (UNECE). Convention on the Protection and Use of Transboundary Watercourses
and International Lakes; UNECE: Helsinki, Finland, 1992.

UN. Convention on the Law of the Non-Navigational Uses of International Watercourses; United Nations: New York, NY, USA, 1997.
International Law Association (ILA). Berlin Rules on Water Resources. Berlin Conference (2004) Water Resources Law. 2004.
Available online: https://en.wikipedia.org/wiki/Berlin_Rules_on_Water_Resources (accessed on 25 January 2024).

UN. United Nations Conference on Environment and Development, Agenda 21, Rio de Janeiro, Brazil, 3 to 14 June 1992. Available
online: https://sustainabledevelopment.un.org/content/documents/Agenda21.pdf (accessed on 25 January 2024).

United Nations Human Rights Council (UNHRC). Resolution 18/1: The Human Right to Safe Drinking Water and Sanitation,
Eighteenth Session, Agenda Item 3 Promotion and Protection of All Human Rights, Civil, Political, Economic, Social and
Cultural Rights, Including the Right to Development, GE.A/HRC/18/33.1-16589. 12 October 2011. Available online: https:
/ /www.right-docs.org/doc/a-hrc-res-18-1/ (accessed on 25 January 2024).

ILC. Draft articles on the law of the non-navigational uses of international watercourses and commentaries thereto and resolution
on transboundary confined groundwater. In Yearbook of the International Law Commission; United Nations: New York, NY, USA,
1994; Volume II, Part Two.

United Nations Human Rights Council (UNHRC). 2010. Resolution 15/9: Human Rights and Access to Safe Drinking Water and
Sanitation, Fifteenth Session, Agenda Item 3, Promotion and Protection of All Human Rights, Civil Political, Economic, Social
and Cultural Rights, Including the Right to Development, GE.A/HRC/15/31/Add.1.0-16633. 30 September 2010. Available
online: https://www.right-docs.org/doc/a-hrc-res-15-9/ (accessed on 25 January 2024).

UNHR. Special Rapporteur on the Human Right to Safe Drinking Water and Sanitation. Available online: http:/ /www.ohchr.
org/Documents/Issues/Water /FAQWater_en.pdf (accessed on 8 March 2024).

United Nations General Assembly (UNGA). The Right to Safe and Clean Drinking Water and Sanitation as a Human Right That Is
Essential for the Full Enjoyment of Life and all Human Rights; A /RES/64/292; United Nations: New York, NY, USA, 2010.
Belinskij, A. Water-energy-food Nexus Within the Framework of International Water Law. Water 2015, 10, 5396-5415. [CrossRef]
Qureshi, W.A. The role of international law in the food—energy-water nexus. Buffalo Environ. Law J. 2021, 28, 1.

United Nations, Charter of the United Nations, 1945, 1 UNTS XVI. Available online: https://treaties.un.org/doc/publication/
ctc/uncharter.pdf (accessed on 25 January 2024).

United Nations General Assembly (UNGA). The Universal Declaration of Human Rights (UDHR); United Nations General Assembly:
New York, NY, USA, 1948.

United Nations General Assembly (UNGA). International Covenant on Economic, Social, and Cultural Rights; Treaty Series; United
Nations: New York, NY, USA, 1966; Volume 999.

FAO. The State of Food Insecurity in the World, Food Insecurity: When People Live with Hunger and Fear Starvation; FAO: Rome,
Italy, 2001.


https://doi.org/10.1007/978-3-030-29914-9_6
https://www.rcaanc-cirnac.gc.ca/eng/1560523306861/1560523330587
https://www.rcaanc-cirnac.gc.ca/eng/1560523306861/1560523330587
https://doi.org/10.1016/j.envsci.2018.06.021
https://doi.org/10.3389/fenvs.2019.00007
https://doi.org/10.1016/j.gloenvcha.2017.06.006
https://doi.org/10.3390/w8020059
https://www.unece.org/fileadmin/DAM/env/water/publications/WAT_Nexus/ece_mp.wat_46_eng.pdf
https://www.unece.org/fileadmin/DAM/env/water/publications/WAT_Nexus/ece_mp.wat_46_eng.pdf
https://doi.org/10.1016/j.envsci.2015.08.002
https://en.wikipedia.org/wiki/Berlin_Rules_on_Water_Resources
https://sustainabledevelopment.un.org/content/documents/Agenda21.pdf
https://www.right-docs.org/doc/a-hrc-res-18-1/
https://www.right-docs.org/doc/a-hrc-res-18-1/
https://www.right-docs.org/doc/a-hrc-res-15-9/
http://www.ohchr.org/Documents/Issues/Water/FAQWater_en.pdf
http://www.ohchr.org/Documents/Issues/Water/FAQWater_en.pdf
https://doi.org/10.3390/w7105396
https://treaties.un.org/doc/publication/ctc/uncharter.pdf
https://treaties.un.org/doc/publication/ctc/uncharter.pdf

Water 2024, 16, 835 22 of 23

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

CESCR. General Comment No. 15: The Right to Water (Articles 11 and 12 of the International Covenant on Economic, Social
and Cultural Rights), Adopted at the Twenty-Ninth Session of the UN Committee on Economic, Social and Cultural Rights,
11-29 November 2002, Geneva. Available online: https://digitallibrary.un.org/record/486454?In=en#record-files-collapse-
header (accessed on 25 January 2024).

CESCR. General Comment No. 12: The Right to Adequate Food (Article 11 of the International Covenant on Economic, Social
and Cultural Rights), Adopted at the Twentieth Session of the Committee on Economic, Social and Cultural Rights, on 12 May
1999. Available online: https:/ /digitallibrary.un.org/record/1491194?In=en (accessed on 3 September 2023).

United Nations (UN). Report of the World Commission on Environment and Development: Our Common Future. Transmitted
to the General Assembly as an Annex to Document A/42/427—Development and International Cooperation: Environment.
1987. Available online: https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf (accessed on
25 January 2024).

International Law Association (ILA). The Helsinki Rules on the Uses of the Waters of International Rivers. In Proceedings of the
Report of the Fifty-Second Conference, Helsinki, Finland, 14-20 August 1966.

Wouters, P. International Law: Facilitating Transboundary Water Cooperation, GWP Technical Committee Background Paper No.
17. 2013. Available online: https://www.gwp.org (accessed on 1 September 2023).

Boute, A. The Water-Energy-Climate Nexus Under International Law: A Central Asian Perspective. Mich. J. Environ. Adm. Law
2016, 5, 371. Available online: https:/ /repositorylaw.umich.edu/mjeal/vol5/iss2/2 (accessed on 1 March 2024). [CrossRef]
Mekong Agreement. Agreement on the Cooperation for the Sustainable Development of the Mekong River Basin, Signed 5 April 1995;
Chiang Rai, Thailand, 1995; Available online: https://www.mrcmekong.org/assets/Publications/MRC-1995- Agreement-n-
procedures.pdf (accessed on 4 September 2023).

Bach, H.; Bird, J.; Clausen, T.J.; Jensen, K.M.; Lange, R.B.; Taylor, R.; Viriyasakultorn, V.; Wolf, A. Transboundary River Basin
Management: Addressing Water, Energy and Food Security; Mekong River Commission: Vientiane, Laos, 2012.

Vifiuales, J. The International Law of Energy, Cambridge Studies in International and Comparative Law; Cambridge University Press:
Cambridge, UK, 2022. [CrossRef]

Convention on the Law of the Sea, Dec. 10, (1982), 1833 U.N.T.S.397. Available online: https://www.un.org/depts/los/
convention_agreements/texts/unclos/unclos_e.pdf (accessed on 8 March 2024).

Awandu, W.; Mukolwe, M.M.; Lusweti, E.; Kanda, E.K. Water-energy-food nexus in the Great Lakes Region of Africa: Current
status and prospects. F1000Research 2023, 12, 143. [CrossRef]

International Court of Justice (IC]). In Proceedings of the Case Concerning Gab¢ikbvo-Nagymaros Project, Hungary/Slovakia,
Judgment. 25 September 1997. Available online: https://www.icj-cij.org/sites/default/files/case-related /92 /092-19970925-JUD-
01-00-EN.pdf (accessed on 8 March 2024).

Nagheeby, M.; Piri, D., M.; Faure, M. The Legitimacy of Dam Development in International Watercourses: A Case Study of the
Harirud River Basin. Transnatl. Environ. Law 2019, 8, 247-278. [CrossRef]

Rio Declaration. United Nations Conference on Environment and Development, Rio Declaration on Environment and Devel-
opment. 1992. Available online: https://www.un.org/en/development/desa/population/migration/generalassembly/docs/
globalcompact/A_CONF.151_26_Vol.I_Declaration.pdf (accessed on 8 March 2024).

International Court of Justice (ICJ). Legality of the Threat or Use of Nuclear Weapons, Advisory Opinion. In Dissenting Opinion of
Judge Christopher Gregory Weeramantry; Rep. 3, 506; International Court of Justice: The Hague, The Netherlands, 1996.

Florea, D.; Gales, N. Affirming the Principle of Good Neighborliness in International Relations. In Logos Universality Mentality
Education Novelty: Law; LUMEN Publishing House: Iasi, Romania, 2020; Volume 8, pp. 1-10. [CrossRef]

International Court of Justice (ICJ). 1949. Corfu Channel Case, Judgment of April 9, 1949: I1.C.J. Reports 1949, P. 4. Available
online: https://www.icj-cij.org/sites/default/files /case-related /1/001-19490409-JUD-01-00-EN.pdf (accessed on 8 March 2024).
Albrecht, T.R.; Crootof, A.; Scott, C.A. The Water-Energy-Food Nexus: A systematic review of methods for nexus assessment.
Environ. Res. Lett. 2018, 13, 043002. [CrossRef]

Leck, H.; Conway, D.; Bradshaw, M.; Rees, J.A. Tracing the Water-Energy—Food Nexus: Description, Theory and Practice. Geogr.
Compass 2015, 9, 445-460. [CrossRef]

Nhamo, L.; Ndlela, B.; Nhemachena, C.; Mabhaudhi, T.; Mpandeli, S.; Matchaya, G. The Water-Energy-Food Nexus: Climate
Risks and Opportunities in Southern Africa. Water 2018, 10, 567. [CrossRef]

Koivurova, T. Why the Arctic needs the UN Sustainable Development Goals, in Sustainable Development Goals. Circ. WWF Mag.
2018, 2, 6-7.

Arctic Council; Arctic Council’s Sustainable Development Working Group. The Human Face of the Arctic, Strategic Framework
2017. Available online: https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEw;j7qvDn1
-OEAXUJZvUHH{sYBrwQFnoECBIQAQ&url=https:/ /oaarchive.arctic-council.org/server/api/ core/bitstreams/e29cde8c-c0
3e-4b1d-ae54-a5132678bd2a/ content&usg=A0OvVaw1jS51620I0t9JAQO-6pbh&opi=89978449 (accessed on 8 March 2024).
Talus, K. Internationalization of energy law. In Research Handbook on International Energy Law; Talus, K., Ed.; Edward Elgar:
Camberley, UK, 2014; p. 4.

Yihdego, Z.; Gibson, J. Implementing International Watercourses Law through the WEF Nexus and SDGs, An Integrated Approach
Illustrated in the Zambezi River Basin, Brill; Brill: Leiden, The Netherlands, 2020. [CrossRef]


https://digitallibrary.un.org/record/486454?ln=en#record-files-collapse-header
https://digitallibrary.un.org/record/486454?ln=en#record-files-collapse-header
https://digitallibrary.un.org/record/1491194?ln=en
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://www.gwp.org
https://repository.law.umich.edu/mjeal/vol5/iss2/2
https://doi.org/10.36640/mjeal.5.2.water
https://www.mrcmekong.org/assets/Publications/MRC-1995-Agreement-n-procedures.pdf
https://www.mrcmekong.org/assets/Publications/MRC-1995-Agreement-n-procedures.pdf
https://doi.org/10.1017/9781108235273
https://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf
https://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf
https://doi.org/10.12688/f1000research.132230.1
https://www.icj-cij.org/sites/default/files/case-related/92/092-19970925-JUD-01-00-EN.pdf
https://www.icj-cij.org/sites/default/files/case-related/92/092-19970925-JUD-01-00-EN.pdf
https://doi.org/10.1017/S2047102519000128
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_CONF.151_26_Vol.I_Declaration.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_CONF.151_26_Vol.I_Declaration.pdf
https://doi.org/10.18662/lumenlaw/8.2/40
https://www.icj-cij.org/sites/default/files/case-related/1/001-19490409-JUD-01-00-EN.pdf
https://doi.org/10.1088/1748-9326/aaa9c6
https://doi.org/10.1111/gec3.12222
https://doi.org/10.3390/w10050567
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj7qvDn1-OEAxUJZvUHHfsYBrwQFnoECBIQAQ&url=https://oaarchive.arctic-council.org/server/api/core/bitstreams/e29cde8c-c03e-4b1d-ae54-a5132678bd2a/content&usg=AOvVaw1jS5I62OIOt9IjAQO-6pbh&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj7qvDn1-OEAxUJZvUHHfsYBrwQFnoECBIQAQ&url=https://oaarchive.arctic-council.org/server/api/core/bitstreams/e29cde8c-c03e-4b1d-ae54-a5132678bd2a/content&usg=AOvVaw1jS5I62OIOt9IjAQO-6pbh&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj7qvDn1-OEAxUJZvUHHfsYBrwQFnoECBIQAQ&url=https://oaarchive.arctic-council.org/server/api/core/bitstreams/e29cde8c-c03e-4b1d-ae54-a5132678bd2a/content&usg=AOvVaw1jS5I62OIOt9IjAQO-6pbh&opi=89978449
https://doi.org/10.1163/9789004444713_002

Water 2024, 16, 835 23 of 23

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Koivurova, T. Environmental Impact Assessment in the Arctic: A Study of the International Legal Norms Applicable to the
Planning Stage of Environmentally Harmful Activities. Ph.D. Thesis, Lapin Yliopisto, Rovaniemi, Finland, 2001.

United Nations General Assembly (UNGA). United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP); United
Nations General Assembly (UNGA): New York, NY, USA, 2007.

Natcher, D.; Shirley, S.; Rodon, T.; Southcott, C. Constraints to wildlife harvesting among Aboriginal communities in Alaska and
northern Canada. Food Secur. 2016, 8, 1153-1167. [CrossRef]

Ingram, S.; Bogdan, A.-M.; Shah, T.; Lu, X.; Li, M.; Sidloski, M.; Natcher, D. 2021. Unpacking the WEF Nexus Index: A Regional
And Sub-regional Analysis Of Northern Canada. Sustainability 2021, 13, 13338. [CrossRef]

Natcher, D.; Ingram, S. A Nexus Approach to Water, Energy, and Food Security in Northern Canada. Arctic 2021, 74, 1-11.
[CrossRef]

Bogdan, A.-M.; Shah, T,; Sidloski, M.; Lu, X.; Li, M,; Ingram, S.; Natcher, D. What Gets Measured Gets Done: Challenges in
Monitoring Water, Energy, and Food Security in Northern Canada. ARCTIC 2023, 76, 225-233. [CrossRef]

International Labour Organization (ILO). Indigenous and Tribal Peoples Convention, C169, Adopted on 27 June 1989 (No. 169).
1989. Available online: https://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:55:0::NO::P55_TYPE,P55_LANG,P55_
DOCUMENT,P55_NODE:REV,en,C169, /Document (accessed on 24 January 2024).

Zahner, L.]. The 2018 Agreement to Prevent Unregulated High Seas Fisheries in the Central Arctic Ocean: Background, Motivations
and Aspirations. Ph.D. Thesis, University of the Bundeswehr Munich, Munich, Germany, 2023.

UNHR. Human Rights to Safe Drinking Water and Sanitation of Indigenous Peoples: State of Affairs and Lessons from Ancestral
Cultures, Report of the Special Rapporteur on the Human Rights to Safe Drinking Water and Sanitation, Thematic Reports,
A/HRC/51/24, Published: 27 June 2022. Available online: https://www.ohchr.org/sites/default/files/documents/issues/
water/2022-11-04/ A-HRC-51-24-Friendly-version-EN.pdf (accessed on 1 September 2023).

Jongen, C.; Langham, E.; Bainbridge, R.; McCalman, J. Instruments for Measuring the Resilience of Indigenous Adolescents: An
Exploratory Review. Front. Public Health 2019, 7, 194. [CrossRef] [PubMed]

Arctic Council. Agreement on Cooperation on Marine Oil Pollution Preparedness and Response in the Arctic. Arctic Council,
Kiruna, Sweden, Signed 15 May 2013, Entered into Force 25 March 2016. 2013. Available online: https://oaarchive.arctic-council.
org/server/api/core/bitstreams/79aaaf52-c892-448f-9556-936629efba2d /content (accessed on 17 January 2024).

Arctic Council. Agreement on Enhancing International Arctic Scientific Cooperation. Arctic Council, Fairbanks, Alaska, Signed
11 May 2017, Entered into Force 23 May 2018. 2017. Available online: https:/ /oaarchive.arctic-council.org/bitstreams /e75076a2
-4ff2-4de6-b08a-58034b991bf7 /download (accessed on 17 January 2024).

Norway & Sweden Watercourses Convention. Convention between Norway and Sweden on Certain Questions Relating to
the Law on Watercourses, Signed at Stockholm on 11 May 1929, Entered into Force 2 August 1931, League of Nations, Treaty
Series, CXX, Registration no. 2771, p. 263 [English Translation on p. 277]. 1929. Available online: https:/ /treaties.un.org/doc/
Publication/UNTS/LON/Volume?%20120/v120.pdf (accessed on 25 January 2024).

Columbia River Treaty. The Agreement between the United States and Canada Regarding the Columbia River Basin: Cooperative
Development of Water Resources. 17 January 1961. Available online: https://www.internationalwaterlaw.org/documents/
regionaldocs/columbia_river1961.html (accessed on 25 January 2024).

Skagit River Treaty. The Treaty between the United States of America and Canada Relating to the Skagit River and Ross Lake,
and the Seven Mile Reservoir on the Pend d’Oreille River, with Annex, 2 April 1984, Entered into Force on 30 March 1985. 1984.
Available online: https://faolex.fao.org/docs/pdf/bi-17392.pdf (accessed on 25 January 2024).

Boundary Waters Treaty. Treaty between the U.S. and Great Britain. Relating to Boundary Waters, and Questions Arising
Between the United States and Canada, Washington, 11 January 1909, Entered into Force on 13 May 1910. Available online:
https:/ /www.ijc.org/sites /default/files /2018-07 /Boundary%20Water-ENGFR.pdf (accessed on 25 January 2024).

Finnish Norwegian Border Water. Agreement between Finland and Norway on Finnish Norwegian Border Water Commission,
1 April 1981, Entered into Force 1 May 1981. Available online: https:/ /faolex.fao.org/docs/pdf/bi216116.pdf (accessed on 25
January 2024).

Finnish & Soviet Frontier Watercourses Agreement. Agreement Concerning Frontier Watercourses between the Finnish Republic
and the Soviet Union, Helsinki, 24 April 1964, Entered into Force on 6 May 1965. 1964. Available online: https:/ /treaties.un.org/
doc/Publication/UNTS/Volume%?20537 /volume-537-1-7804-English.pdf (accessed on 25 January 2024).

Finland & Sweden Transboundary Rivers Agreement. Agreement between Finland and Sweden Concerning Transboundary
Rivers, Stockholm, 11 September 2009, Came into Force on 1 October 2010. 2009. Available online: https://faolex.fao.org/docs/
pdf/bi215421.pdf (accessed on 25 January 2024).

Pasvik Agreement. Agreement between Norway and the Union of Soviet Socialist Republics on the Utilization of Water-Power on
the Pasvik (Paatso) River (with Annexed Charts), Oslo, 18 December 1957, Came into Force on 27 June 1958. 1957. Available online:
https:/ /treaties.un.org/doc/Publication/UNTS/Volume%20312 /volume-312-1-4522-English.pdf (accessed on 25 January 2024).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1007/s12571-016-0619-1
https://doi.org/10.3390/su132313338
https://doi.org/10.14430/arctic72045
https://doi.org/10.14430/arctic77896
https://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:55:0::NO::P55_TYPE,P55_LANG,P55_DOCUMENT,P55_NODE:REV,en,C169,/Document
https://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:55:0::NO::P55_TYPE,P55_LANG,P55_DOCUMENT,P55_NODE:REV,en,C169,/Document
https://www.ohchr.org/sites/default/files/documents/issues/water/2022-11-04/A-HRC-51-24-Friendly-version-EN.pdf
https://www.ohchr.org/sites/default/files/documents/issues/water/2022-11-04/A-HRC-51-24-Friendly-version-EN.pdf
https://doi.org/10.3389/fpubh.2019.00194
https://www.ncbi.nlm.nih.gov/pubmed/31380334
https://oaarchive.arctic-council.org/server/api/core/bitstreams/79aaaf52-c892-448f-9556-936629efba2d/content
https://oaarchive.arctic-council.org/server/api/core/bitstreams/79aaaf52-c892-448f-9556-936629efba2d/content
https://oaarchive.arctic-council.org/bitstreams/e75076a2-4ff2-4de6-b08a-58034b991bf7/download
https://oaarchive.arctic-council.org/bitstreams/e75076a2-4ff2-4de6-b08a-58034b991bf7/download
https://treaties.un.org/doc/Publication/UNTS/LON/Volume%20120/v120.pdf
https://treaties.un.org/doc/Publication/UNTS/LON/Volume%20120/v120.pdf
https://www.internationalwaterlaw.org/documents/regionaldocs/columbia_river1961.html
https://www.internationalwaterlaw.org/documents/regionaldocs/columbia_river1961.html
https://faolex.fao.org/docs/pdf/bi-17392.pdf
https://www.ijc.org/sites/default/files/2018-07/Boundary%20Water-ENGFR.pdf
https://faolex.fao.org/docs/pdf/bi216116.pdf
https://treaties.un.org/doc/Publication/UNTS/Volume%20537/volume-537-I-7804-English.pdf
https://treaties.un.org/doc/Publication/UNTS/Volume%20537/volume-537-I-7804-English.pdf
https://faolex.fao.org/docs/pdf/bi215421.pdf
https://faolex.fao.org/docs/pdf/bi215421.pdf
https://treaties.un.org/doc/Publication/UNTS/Volume%20312/volume-312-I-4522-English.pdf

	Introduction 
	Materials and Methods 
	Water, Energy, and Food (WEF) Nexus Governance: An Overview 
	Means Available in International Law to Address a WEF Nexus Approach 
	The Vital Human Needs 
	The Human Right to Water, Food, and Energy, and Basic Human Needs 
	The No Harm Principle 
	The Duty to Cooperate 
	The Principle of Equitable and Reasonable Utilization of Transboundary Watercourses 
	The Duty to Protect and Preserve the Environment of the Watercourse 
	Good Faith Principle 
	The Principle of Good Neighborliness 

	WEF Nexus and International Law in the Arctic 
	Legal Rights and Interests of Indigenous Peoples 
	Selected Applicable Treaty Regimes 
	Agreement on Cooperation on Marine Oil Pollution Preparedness and Response in the Arctic 
	Agreement on Enhancing International Arctic Scientific Cooperation 
	Convention between Norway and Sweden on Certain Questions Relating to the Law on Watercourses (1929) 
	Treaty Relating to Cooperative Development of the Water Resources of the Columbia River Basin between the United States and Canada (with Annexes) (1961) 
	Treaty between the United States of America and Canada Relating to the Skagit River and Ross Lake, and the Seven Mile Reservoir on the Pend d’Oreille River (1984) 
	Treaty between the U.S. and Great Britain Relating to Boundary Waters, and Questions Arising between the United States and Canada (1909) 
	Agreement between Finland and Norway on Finnish Norwegian Border Water Commission (1981) 
	Agreement Concerning Frontier Watercourses between the Finnish Republic and the Soviet Union (1964) 
	Agreement between Finland and Sweden Concerning Transboundary Rivers (2009) 
	Agreement between Norway and the Union of Soviet Socialist Republics on the Utilization of Water Power on the Pasvik (Paatso) River (1957) 


	Conclusions 
	References

